MANY in vitro immunological assays use separated peripheral-blood mononuclear cells obtained by density-dependent flotation on Ficoll-Hypaque. This technique, developed by Boyum (1968) , yields a population of cells that morphologically appear to be almost entirely lymphocytes (. 95%). Although it is well recognized that a significant proportion of these cells are in fact monocytes (Boyum, 1968; Zucker-Franklin, 1974 ) many workers nevertheless ignore this contamination and regard the separated cells as an essentially pure population of lymphocytes. However, in certain circumstances, this assumption may lead to dangerous misinterpretation. Currie et al. (1978) recently demonstrated that Ficoll-Hypaque-separated peripheralblood mononuclear cells from human patients with advanced malignant disease were frequently contaminated with immature granulocytes. In a substantial number of their patients, "left-shifted" granulocytes were so numerous that lymphocytes were reduced to a minor subpopulation of the separated cells. They point out that many apparent functional abnormalities of lymphocytes from cancer patients might well be ascribed to gross contamination of the cell population being studied. We report similar findings in spontaneously tumorous SJL/J mice, and the use of multi-channel particle-size analysis to identify such contamination.
Inbred strain SJL/J mice spontaneously develop a malignant lymphoma that histopathologically resembles human Hodgkin's disease (Murphy, 1963) . Primary Accepted 14 August 1980 tumours are frequently transplantable (Murphy, 1969) and may be maintained as in vivo lines. We have been studying the in vitro immunological response of separated peripheral-blood lymphocytes from tumorous SJL/J mice. Separated mononuclear cells were routinely obtained by conventional Ficoll-Hypaque flotation. Blood was collected by retro-orbital puncture and diluted 1 in 3 in Medium RPMI 1640. One ml of diluted blood was layered over 1-5 ml of Ficoll-Hypaque (Pharmacia Fine Chemicals, Sydney) and centrifuged at 2000 for 20 min at 400 g. Separated mononuclear cells were collected from the interface and washed twice in fresh medium. While performing cell counts with a Coulter counter, we noticed that separated cells from the blood of spontaneously tumorous animals consistently generated higher-amplitude pulses on the oscilloscope display of the counter than did cells from normal animals or animals bearing transplanted tumours. Since the amplitude of the pulse on the oscilloscope is proportional to the volume of the particle passing through the counter-tube orifice, this finding suggested the presence of significantly larger cells.
Confirmation of this observation was obtained by subjecting the cell suspensions to multi-channel particle-size analysis. A typical size distribution of normal separated peripheral-blood mononuclear cells is seen in Fig. 1 increased (P < 0 005, t test) and this may in part be accounted for by the presence of an increased number of eosinophils, which may also stain NSE+. True lymphocytes (both NSE-and CAE-) constituted a mere 26% of the separated cells. In contrast, the cell population obtained from animals bearing transplanted tumours was indistinguishable from the normal, indicating no contamination with immature granulocytes in the separated cells. The distribution of cell subpopulations in normal animals was not significantly affected by age. The spontaneously tumorous animals did not exhibit leucocytosis, and examination of peripheralblood films revealed no evidence of leukaemia. However, as might be expected, the peripheral-blood differential leucocyte count of these animals showed a marked increase in the proportion of granulocytes when compared to normal animals (from a mean value of 7% to 72%). There was no evidence of a leucoerythroblastic anaemia, and autopsy examination of the tumorous animals revealed no lymphomatous infiltration of the marrow. Animals bearing transplanted neoplasms had a normal differential leucocyte count.
These findings have important implications for tumour immunologists. Firstly, they provide support for the contention that Ficoll-Hypaque-separated "peripheral blood mononuclear cells" from cancer patients may have marked immaturegranulocyte contamination which might affect the validity of published reports of functional lymphocyte abnormalities (Currie et al., 1978) . Since the separation method is density-dependent, this contamination is unavoidable if the cells are isopycnic. Secondly, data from experimental studies of spontaneously tumorous animals may be subject to similar introduced error. Thirdly, at least in the experimental system we have studied, contamination by immature granulocytes does not occur in cells from animals bearing transplanted tumours. Thus, this variable does not appear to affect the validity of data from studies of in vitro immunological responses in these animals. Fourthly, multi-channel cell-size distribution analysis appears to provide a rapid and easy means of screening for granulocyte contamination, since lymphoid and myeloid cells are distinguishable on the basis of cell volume (England et al., 1975) .
